In a minimal amount of time, managers can be trained in the prudent use of visual assessment methods, thus greatly increasing the number of California' s rangeland riparian areas being assessed and managed. The critical component is the availability of a simple riparian assessment tool, designed for use by trained range managers and specific to rangeland riparian areas. There are currently several visual assessments available, each with some level of applicability to rangelands. The Environmental Protection Agency (EPA), Natural Resource Conservation Service (NRCS), Bureau of Land Management (BLM), and California Department of Fish and Game (CDFG) have each produced a method for visual assessment. Three of these four assessments concentrate on habitat parameters for trout and macroinvertebrates, while the other concentrates on hydrological functioning of the creek, with a combined total of 52 questions (For more information on being trained in and using visual assessments, contact your local UC Cooperative Extension, NRCS, or Resource Conservation District [RCD] office.)While each of these visual assessment methods is quite good, together they provide a comprehensive look at the major effects of stream health on rangeland riparian areas (aquatic habitat, hydrological function, stream bank stability, and riparian vegetation). By combining the four existing assessments into one, we present here a riparian health assessment developed specifically for use on Californian rangeland riparian areas.
Our first objective in compiling this new assessment tool was to make it simple and rapid. By reducing overlap among the four existing assessments and eliminating those questions that were not applicable to California rangelands, we were able to create an assessment for high gradient creeks with 9 questions and one for low gradient creeks with 10 questions.
Our second objective was to select questions for the assessments based on data that compare existing methods to a large cross-section of California rangeland riparian areas, as well as on our experiences in field-testing each of the existing methods with range managers. To achieve our second objective in developing this assessment, we applied each of the four existing assessments to 230 rangeland riparian areas across the state. We then statistically analyzed (linear regression, correlation analysis, and multivariate analysis) these data to determine
• similarities between assessments in final overall score and individual assessment question scores
• overlapping questions within and between assessments
• which specific questions were important for predicting a final assessment score (high or low)
The significance of each question selected for inclusion in our assessment and the rationale for its inclusion are provided below.
Strong relationships were found between the habitat assessments (R 2 =67%) ( fig. 1 ), and between high habitat scores and Proper Functioning Condition (PFC) (p<0.01). This provides the manager with the best of the four assessments in one easy-to-use riparian health assessment method for rangelands. There is a linear relationship between EPA and NRCS outcome scores for habitat.
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HIGH OR LOW GRADIENT?
The first step in using the assessment is to determine whether the creek is high or low gradient. There are basic differences in how the two types function and dissipate energy. These differences are easily noted in the slope, with high gradient creeks generally having a slope of 5 percent or greater, accompanied by the dominance of riffles. Low gradient creeks have a slope of less than 5 percent and are characterized by bends. If the slope is not known, and a clinometer is not available, the presence or absence of riffles can be used to determine whether the creek is high or low gradient.
It is important to note that this assessment is meant to provide baseline data and that it can be used with intermittent and ephemeral creeks, with the assessment being completed while water is flowing. 
Question 5 Macroinvertebrate Habitat
All creeks contain some macroinvertebrates. Therefore, it is important to examine the habitat available to them (EPA: p<0.001, R 2 =0.997). Possible habitats include cobbles, boulders, coarse gravel, and aquatic vegetation. To score this question, the types of habitats present are counted and categorized.
Question 6 Macroinvertebrates Observed
Macroinvertebrates found in a creek can be indicators of water quality (USDA Natural Resources Conservation Service 1998). Although this question was not statistically significant for high gradient creeks, it can still be an important indicator of water quality. Please see the NRCS Stream Visual Assessment (ibid.) for a reference sheet describing common macroinvertebrates, placing them into three categories: Class I, Class II, and Class III. Class I species are intolerant of water pollution, and are, therefore, indicators of good water quality. Class II species can tolerate some levels of pollution in the form of temperature or sediment and nutrients. Class III species can survive anywhere, in both clean and polluted water. Finding a diversity of species is also important. For example, if Class I macroinvertebrates are present, there should be many different species.
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ANR Publication 8089 Figure 10 . Macroinvertebrate habitat. This site contains four habitat types: large woody debris, fine woody debris, cobbles, and undercut banks.
Question 7 Fish Habitat (if applicable)
Not all of California' s creeks and streams have the potential to support a fishery due to inadequate year-round flow, natural downstream obstructions such as waterfalls, and other natural factors. This question should be answered if it is reasonable to expect a fishery for the creek in question. Fish habitat is an important factor to consider (EPA: p<0.001, R 2 =0.997) and is scored similarly to macroinvertebrate habitat (Question 5), with possible habitat types including large woody debris, cobbles, boulders, aquatic vegetation, riffles, and so on. 
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Question 8 Velocity Depth Regime
High gradient creeks should have a variety of velocity depth regimes present, providing different habitat niches for various aquatic life. Fast-shallow sections add dissolved oxygen into the creek, and slow-deep sections allow fish cover out of the current. This question was again found to be a significant factor in stream health (EPA: p<0.001, R 2 =0.997).
Question 9 Riffle Embeddedness
High gradient creeks are dominated by riffles, important features in both dissipating velocity and providing habitat. To function properly, riffles should be free of sediment and the cobble and gravel substrate should not be embedded in the silts and clays. This question was evaluated by the percent of fines accumulating in the riffle (EPA: p=0.027, R 2 =0.997).
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LOW GRADIENT CREEKS Question 1 Channel Condition
This question determines whether a creek has experienced downcutting in the past, restricting full utilization of the floodplain. for more on scoring the riparian zone of an intermittent creek, and figures 8 and 9 for perennial systems.
Question 5 Macroinvertebrate Habitat
All creeks contain some macroinvertebrates. Therefore, it is important to examine the habitat available to them (EPA: p<0.001, R 2 =0.996). Possible habitats include cobbles, boulders, coarse gravel, and aquatic vegetation. To score this question, the types of habitats present are counted and categorized.
Question 6 Macroinvertebrates Observed
Macroinvertebrates found in a creek can be indicators of water quality (USDA NRCS 1998) and are a significant factor for low gradient creeks (NRCS: p<0.001, R 2 =0.996). Please see the NRCS Stream Visual Assessment (USDA NRCS 1998) for a reference sheet describing common macroinvertebrates, placing them into three categories: Class I, Class II, and Class III. Class I species are intolerant of water pollution and are, therefore, indicators of good water quality. Class II species can tolerate some levels of pollution in the form of temperature or sediment and nutrients. Class III species can survive anywhere, in both clean and polluted water. Finding a diversity of species is also important. For example, if Class I macroinvertebrates are present, there should be many different species. 
Question 7 Fish Habitat (if applicable)
Question 8 Pool Variability
Low gradient creeks can provide various habitat niches through pool variability. The presence of an even combination of various sizes and depths is important for a healthy system (NRCS: p<0.000, R 2 =0.996; EPA: p=0.016, R 2 =0.996). For this question, deep and shallow are relative to the average depth of the creek.
Question 9 Pool Substrate
Pools with firm substrate and aquatic vegetation allow for greater diversity in aquatic species than pools with no vegetation and only mud or clay. It is important that pools have an optimal substrate to allow for the largest possible diversity (EPA: p=0.001, R 2 =0.996). If firm substrates are present but aquatic vegetation is not, the score should be lower.
Question 10 Channel Flow
Even while considering that channel flow varies depending on the time of year, it is still an important factor to monitor (EPA: p<0.001, R 2 =0.996). When water does not fill the majority of the channel, substrate can be exposed, limiting both fish and macroinvertebrate habitat potential. For intermittent or ephemeral creeks, the assessment should be completed while there is still a flowing creek. 
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